Ql 
LU 



(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 




(12) 



(43) Date of publication: 

24.07.2002 Bulletin 2002/30 



(H) EP 1 225 085 A2 

EUROPEAN PATENT APPLICATION 

(51) intci 7; B60N 2/22 



(21) Application number: 02001258.9 

(22) Date of filing: 17.01 .2002 



(84) Designated Contracting States: 

AT BE CH CY DE DK ES Fl FR GB GR IE IT LI LU 
MC ML PT SE TR 
Designated Extension States: 
AL LT LV MK RO SI 

(30) Priority: 19.01.2001 JP 2001011842 

(71) Applicant: ARACO KABUSHIKI KAISHA 
Toyota-shi, Aichl-ken 473-8512 (JP) 



(72) Inventor: Uramichl, Hidekl, 
c/o Araco Kabushiki Kaisha 
Toyota-shi, Aichi-ken, 473-8512 (JP) 

(74) Representative: 

Winter, Brandl, Furniss, Hubner, Ross, Kaiser, 

Polte Partnerschaft 

Patent- und Rechtsanwaltskanzlei 

Alois-Steinecker-Strasse 22 

85354 Freising (DE) 



(54) Reclining device for a seat 

(57) A reclining device including leg portions (15c, 
15d) formed in opposed end portions of each of slide 
pawls(1 5). Basically, a rotating cam (1 6) bears the slide 
pawl (15) at a middle bearing portion (15f) formed in a 
middle portion between the leg portions (15c, 15d). Fur- 
thermore, the rotating cam (1 6) bears the slide pawl (15) 



also at the leg portions (15c, 15d) Such a three-point 
supporting structure prevents the middle portion (1 5f) of 
a slide pawl (15) body from deflecting radially inwardly 
even in the event of application of a turning force from 
an annular ratchet (12). Thus, the slide pawls (15) are 
stably maintained in mesh with the ratchet (12). 
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Description 

BACKGROUND OF THE INVENTION 

1 . Rolri of Invention 

[0001] The invention relates to a reclining device. 
More specifically, the invention relates to the fitting of a 
seat sack and a seat cusrvon. 

2. Description of Related Art 

[0002] A reclining device of a certain type is disclosed, 
for example, in Japanese Patent Application Laid-Open 
No. 8-253063. This reclining device is designed such 
that a cam body presses a plurality of slide pawls each 
having outer teeth on the front end side against an an- 
nular ratchet having inner teeth on the inner periphery 
side so that the slide pawls are brought into mesh with 
the ratchet and locked with respect theieto. Further, the 
operation of pressing the slide pawls against the ratchet 
is canceled by applying an arbitrary operational force to 
the cam body so that the slide pawls are retreated from 
the ratchet and brought out of mesh therewith. 
[0003] The reclining device of this type is designed to 
prevent the ratchet from rotating relative to a holder 
when the slide pawls are locked with respect to the 
ratchet and to allow the ratchet to rotate relative to the 
holder when the slide pawls are unlocked from the ratch- 
et. The reclining device of this type is disposed between 
a rear end portion of a seat cushion and a lower end 
portion of a seat back, thus constituting a vehicular re- 
clining seat. For example, the reclining device of this 
type is designed such that the seat back is longitudinally 
tiltably supported with respect to the seat cushion by 
mounting the ratchet on the lower end side of the seat 
back and the holder on the rear end side of the seat 
cushion. 

[0004] It is to be noted herein that the reclining device 
of this type confronts the following problem. If a great 
circumferential turning force is applied to the seat back 
constituting the reclining seat, the ratchet is also ex- 
posed to a great circumferential turning force, which 
acts on the slide pawls as radial and tangential compo- 
nents in the circumferential direction. The slide pawls 
are displaced both radially inwardly andcircumferential- 
ly. As a result, the slide pawls may be brought out of 
mesh with the ratchet. Thus, the reclining device of this 
type requires that the slide pawls securely mesh with 
the ratchet when the slide pawls are locked with respect 
to the ratchet. 

[0005] However, the reclining device according to the 
related art as disclosed in the aforementioned patent 
publication is designed to bear each of the slide pawls 
only at a single point, namely, at the center of a rear end 
portion thereof. Hence, if a great circumferential turning 
force is applied to the slide pawls from the ratchet , each 
of the slide pawls sways circumferentialiy upon its bear- 



ing portion for the cam body and becomes quite unsta- 
ble although it is stillmaintained in mesh with the ratchet. 
Then, the slide pawls may be refeateo from the ratchet, 
disengaged therefrom, and Lnlcckcd therefrom. 

5 

SUMMARY OF THE INVENTION 

[0006] The invention thus improves the reclining de- 
vice of the above-mentioned type such that the slide 

10 paw:s are stably maintained in mesh with the ratchet and 
cannot be disengaged therefrom easi'y even if a great 
circumferential turning force is applied to the slide pawls 
from the ratchet. To achieve this object, the reclining de- 
vice of the invention adopts a construction capable of 

15 securely maintaining the slice pawls in mesh with the 
ratchet, taking into account the configuration of the slide 
pawls and the manner in which the cam body bears the 
slide pawls. 

[0007] A reclining device according lo one exemplary 

20 aspect of the invention comprises a plurality of pawls, 
an annular ratchet, a cam body, and a holder. Each of 
the pawls has outer teeth formed on the front end side, 
first and second leg portions formed at opposed end por- 
tions, and a bearing portion formed between the first and 

25 second leg portions. The first and second leg portions 
extend toward the rear end side. The annular ratchet 
has inner teeth formed on the inner periphery side. The 
cam body comes into abutment at least on the bearing 
portion of each of the pawls and possibly on the leg por- 

30 tions and the bearing portion of each of the pawls. The 
cam body presses the pawls toward the ratchet so that 
the pawls are brought into mesh with the ratchet and 
locked with respect thereto and stops pressing the 
pawls so that the pawls are retreated from the ratchet 

35 and unlocked therefrom. The holder holds each of the 
pawis such that the pawl can move toward and away 
from the inner teeth of the ratchet, and rotates concen- 
trically with respect to the ratchet. The cam body, which 
operates by an arbitrary operational force, releases the 

40 pressing force applied to the slide pawls and brings 
them out of mesh with the ratchet. The reclining device 
is designed to prevent the ratchet from rotating relative 
to the holder when the slide pawls are in mesh with the 
ratchet and to allow the ratchet to rotate relative to the 

45 holder when the slide pawls are out of mesh with the 
ratchet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

so [0008] The above mentioned and other objects, fea- 
tures, and advantages, and technical indust r ies signifi- 
cant of this invention would be better understood by 
reading and following the detail description preferred 
embodiments of the invention, when considered in con- 

55 nection with the accompany drawings, in which: 

Fig. 1 is a longitudinal sectional view of a reclining 
device according to one exemplary example of the 
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invention: 

Fig, 2 is an exploded perspective view showing how 
component members of the reclining device are ar- 
ranged; 

Fig. 3 ;s a front view of the rcciming device that has 5 
been removed of some of the component members 
and that is in a state where slide pawls are in mesh 
with a ratchet; 

Fig. 4 is a front view of the reclining device that has 
been removed o f some of the component members 10 
and that is in a state where the slide pawls are out 
of mesh with the ratchet; 

Fig. 5 is a front view of the reclining device in which 
a movable disc, the slide pawls, the ratchet, and an 
unlock plate assume one operational state; *5 
Fig. 6 is a front view of the reclining device that as- 
sumes another operational state; 
Fig. 7 is a front view of the reclining device that as- 
sumes slill another operational slate; 
Fig. 8 is a front view of the reclining device that as- 20 
sumes still another operational state; and 
Fig. 9 is an explanatory view of inclination of a sur- 
face of abutment between one of the slide pawls 
and a cam body front view of the reclining device 
that assumes still another operational state. 25 

DETAILED DESCRIPTION OF PREFERRED 
EMBODIMENTS 

[0009] Hereinafter, the invention will be described 30 
with reference to the drawings. Fig. 1 is a longitudinal 
sectional view of a reclining device 1 according to one 
exemplary example of the invention, and corresponds 
to a section-indicating line l-l in Fig. 3. Fig. 2 is an ex- 
ploded perspective view of the reclining device 1 . Figs. 35 
3 and 4 are front views of the reclining device 1 that has 
been removed of some of its component members. The 
reclining device 1 is designed for a vehicular reclining 
seat. 

[0010] The reclining device 1 is composed of a sta- *o 
tionary disc 11, a movable disc 12, a support shaft 13, 
a control lever 14, four slide pawls 15 (15A, 15B, 15C, 
15D). a rotating cam 16, a control arm 17, a working 
plate 18, an unlock plate 19, a spiral spring 21, and a 
set plate 22. In this construction, the stationary disc 11 *s 
corresponds to a holder of the invention. The movable 
disc 12 is provided with a ratchet of the invention. The 
rotating cam 16 and the working plate 1 8 function as a 
cam body of the invention. 

[0011] While the stationary disc 11 is mounted to a so 
vehicular seat on the side of a seat cushion thereof, the 
movable disc 1 2 is mounted to the vehicular scat on the 
side of a seat back thereof. The stationary disc 11 and 
the movable disc 12 are fitted to each other in a face- 
to-face manner. A front end portion of a tubular portion 55 
22b of the set plate 22 that has been fitted from the side 
of the movable disc 12 is caulked onto an outer Deriph- 
eral edge portion of the stationary dsc 11 , whereby the 



stationary disc 11 and tne movable disc 12areirtegral!y 
connected with each other. As will be described ater. 
the slide pawls 15, the rotating cam < 6. the control arm 
17. the working plate 18. the unlock plate 19. and the 
soiral soring 21 are accommodated in an accommoda- 
tion space portion defined by the stationary disc 1 1 and 
the movable disc 12. The suoport shaft 13. which pen- 
etrates central portions of these component members, 
supports them either directly o r indirectly via another 
comoonent member. Tne control lever 14 is mounted to 
the support shaft 13 at an outer end portion thereof. 
[0012] As shown in Fig. 2, the stationary disc 11 has 
a stepped circular recess 1 1 b formed inside a disc body 
11a. A guide groove 11c, which intersects cruciformly 
and extends lengthwise and widthwise, is formed in the 
c;rcular recess 11b. The guide groove 11c is formed in 
such a manner as to be much aeeper than the circular 
recess 11b. In the guide groove 11c, each 0* four outer 
corner portions of the intersecting portion constitutes a 
bearing wall portion 1 1 d assuming a generally triangular- 
shape. Each bearing wall portion 11 d is as thick as the 
disc body 11 a. A through-hole 1 1 e and hanging grooves 
1 1 f are formed in the circular recess 1 1 o at a central por- 
tion thereof. 

[0013] As shown in Fig. 2, the movable disc 12 has a 
stepped circular recess 12b formed inside a disc body 
12a. Inner teeth are formed along the entire inner pe- 
ripheral face of an annular portion, which is an outer 
large-diameter portion of the circular recess 12b. The 
annular portion is formed in a ratchet 1 2c. The disc body 
12a is dimensioned in such a manner as to be fitted 
snugly to the circular recess 11b of the stationary disc 
11 when superposed on the stationary disc 11 on the 
inner side thereof. A through-hole 1 2d, which faces the 
through-hole 11 e of the stationary disc 11, is formed in 
the circular recess 12b at a central portion thereof. Fur- 
thermore, two engaging protrusion portions 12e are 
formed along the circumference of a center circle of the 
circular recess 12b at intervals of a certain distance. The 
engaging protrusion portions 12e maintain the unlock 
plate 19 to the movable disc 12. 
[0014] Main constitutional parts of the slide pawls 15 
(1 5A, 1 5B, 1 5C, 1 5D) are all identical in shape. The slide 
pawt 15A is different only in a specific function from the 
other pawls 1 5B, 1 5C, and 1 5D. Therefore, the following 
description of the slide pawls 15 (15A, 15B, 15C, 15D) 
will regard the slide pawl 15A as distinct from the slide 
pawls 1 5B, 1 5C, and 1 5D when it comes to the specific 
function of the slide pawl 1 5A. Otherwise, however, they 
will be comprehensively referred to as the slide pawls 
15. 

[0015] As shown in Figs. 2 to 4. each of the slide pawls 
15 has, at a generally arcuate apex portion of a slide 
pawl body 1 5a (radially outside when assembled), outer 
teeth 1 5b that can mesh with the ratchet 1 2c of the mov- 
able disc 1 2. The slide pawl 1 5 has a pair of left and right 
leg portions 15c (second leg portion) and 15d (first leg 
portion), which extend from the side opposite to the apex 
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potion o' the s.icte paw' body H 5a (radially inside when 
assemb ed). Tne leg portions 15c 15d are different in 
iengtn.The let: ieg portion 15c (i.e. on the side of a lock- 
ing d rection) is snorter than the nght leg portion 15d (i. 
e. on the side of an unlocking direction). Front end faces 5 
of the leg portions 15c. 15d are inclined in such a man- 
ner as to extend inwardly. The stating cam 16 bears a 
m dde bearing portion 15f, which is formed in an end 
face region between both the leg portions 15c. 15d in a 
rear eno portion of the slide pawl 15a. Later-described 10 
bearing cam portions of the rotating cam 1 6 bear the leg 
portions 15c, 15dand the middle bearing portion 15f. A 
face that is in the middle bearing portion 15f and that 
abuts on the rotating cam 16 when the reclining device 
1 is assembled and locked is formed ir such a manner is 
as to extend incl ned to a direction in which the slide 
paw! 15 slides. Furthermore, a cam pin 15e, which is in 
the shape of a square pole and which protrudes toward 
the later-described working plale 18 when the reclining 
device 1 is in a state of assembly, is formed in the pawl 20 
body 1 5a at an end portion thereof that is relatively close 
to the leg portion 15c and that is on the side opposite to 
the apex portion. It is to be noted herein that the cam 
pin 15c of the slide pawl 15A is formed to be slightly 
longer than those of the other slide pawls 1 5. 25 
[0016] The rotating cam 16 is a generally circular 
plate. As shown in Figs. 2 to 4, the rotating cam 16 has 
four cam sets arranged circumferentialfy along an outer 
peripheral edge of the cam body 1 6a at equal intervals. 
Each cam set is composed of a first bearing cam portion 30 
1 6b, a second bearing cam portion 1 6c, and a third bear- 
ing cam portion 16d. The bearing cam portion 16b is 
greater in radial height than the bearing cam portion 1 6c, 
which is greater in radial height than the bearing cam 
portion 1 6d. Each of the bearing cam portions 1 6b, 1 6c, 35 
and 16d has an inclined plane extending in a direction 
in which the rotating cam 16 rotates when it is locked. 
An apex of the bearing cam portion 1 6d is formed in such 
a manner as to be parallel to the middle bearing portion 
15f. When the reclining device 1 is assembled and 40 
locked, the apex of the bearing cam portion 16d abuts 
on the middle bearing portion 15f. A fitting hole 16e, 
which is generally identical in shape with the later-de- 
scribed control arm 1 7 and to which the control arm 17 
can be fitted, is formed In the cam body 1 6a at a central 45 
portion thereof Four engaging protrusion portions 16f 
are formed al intervals of a certain distance along the 
circumference of a circle stretching around the center of 
rotation of the cam body 16a. When the reclining device 
1 is in a state of assembly, the engaging protrusion por- so 
tions 16f protrude toward the later-described working 
plate 1 8. 

[0017] As shown in Figs. 2 to 4, the control arm 17 
has a cylindrical body 17a, which is provided with an 
engaging arm portion 1 7b that protrudes outwardly. The 55 
control arm. 17 is generally identical in shape with the 
fitting hole 16e of the rotating cam 16. The cylindrical 
body 1 7a has an inner hole that is formed like a spline. 



[0018] The working piate 18 assumes a circular 
shape. As shown in Fig 2. the woricirg plate 18 has a 
plate body 1 8a in which a circular through-hole 18b is 
formed at a central portion thereof. Four engaging holes 
1 8c. which are arranged circumferentially at intervals o f 
a certain distance, are formed along an inner peripheral 
edge of the through-hole 18b. Four cam grooves 18d. 
which are arranged circumferentially at intervals of a 
certain distance, are formed in the plate body 18a on 
the side of an outer periphery thereof. The cam grooves 
18d assume a generally arcuate shape. That is, each of 
the cam grooves 1 8d gently extends from one end there- 
of to the center and reaches the other end thereof. 
[0019] As shown in Figs. 2 to 4, the unlock plate 1 9 is 
a generally semicircular fan-shaped plate. A through- 
hole 1 9o is formed in a main portion of a p ate body 1 9a. 
An arcuate long hole 19c is formed on the siae of an 
outer peripheral edge of the unlock plate 19 in such a 
manner as Lo extend along the outer peripheral edge. 
The long hole 19c has a stepped hole composed of a 
large-width hole portion 1 9c1 , a small-width hole portion 
19c2, and a large-width hole portion 19c3, which are ar- 
ranged in this order in the left-to-right direction in the 
drawings. The long hole 19c is located facing corre- 
sponding ones of the cam grooves 18d of the working 
plate 18. 

[0020] The spiral spring 21 has a predetermined 
number of turns. As shown in Fig. 2, an inner end portion 
21a of the spiral spring 21 is wound rectangularly, and 
an outer end portion 21 b of the spiral spring 21 protrudes 
outwardly. The inner end portion 21a is dimensioned in 
such a manner as to be fitted snugly onto the cylindrical 
body 17a of the control arm 17. The outer end portion 
21b is formed in such a manner as to be hung on one 
of the hanging grooves 11f of the stationary disc 11 . 
[0021] As shown in Fig. 2, the set plate 22 has a tu- 
bular portion 22b extending along an outer peripheral 
edge portion of an annular plate body 22a. The set plate 
22 is dimensioned such that it can be fitted onto the oute r 
peripheral side of the stationary disc 11 from the side of 
the movable disc 1 2 when the stationary disc 1 1 and the 
movable disc 12 are fitted together. As shown in Fig. 1 , 
when the set plate 22 is fitted on the movable disc 12 
and the stationary disc 11, the front end portion of the 
tubular portion 22b is caulked to connect the stationary 
disc 11 and the movable disc 12 with each other. 
[0022] These component members are assembled, 
for example, according to the following procedure to 
constitute the reclining device 1 shown in Fig. 1 . That 
is, the support shaft 13 is passed through the through- 
hole 1 1 e of the stationary disc 1 1 . Then, the spiral spring 
21, the control arm 17, the rotating cam 16, the slide 
pawls 15, the working plate 1 B, the unlock plate 19 and 
the movable disc 12 are mounted in this order on the 
support shaft 13 that has been passed through the 
through-hole 11e. Then, the set plate 22 is fitted onto 
the outer periphery of the stationary disc 1 1 from the siae 
of the movable disc 12. Finally, the front end portion of 
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the tubular portion 22b of the set plate 22 is caulked as 
shown in Fig. 1 . Thus, the reclining device 1 is complet- 
ed. 

[0023] In this state of assembly, the outer end portion 
21b cft h espiral soring 21 is nunc, or one of the hanging 5 
grooves 11 f of the stationary disc 1 1 . The tubular body 
17a of the control arm 17 nas been inserted through a 
space defined by the inner end portion 21a of the spiral 
spring 21. The rotat ng cam 16 is fitted on tne control 
arm 17. An engaging arm 17b o f the control arm 17 is 10 
fitted in the fitting hole 16e of the rotating cam 16. The 
slide pawls 1 5 are disposed such that they can slide ra- 
dially into the guide groove 1 1 c of the stationary disc 1 1 . 
The bearing wall portion 11 d prevents a corresponding 
one of the slide pawls 1 5 from moving circumferentially. 15 
The slide pawls 15 are arranged in a crisscross manner 
on the side of the outer periphery of the rotating cam 1 6. 
[0024] In the state of assembly, the middle bearing 
portion 15f of each of the slide pawls 15 abuts on the 
third bearing cam portion 1 6d of a corresponding one of 20 
the cam sets of the rotating cam 16. The front end por- 
tion of the leg portion 1 5d of each of the slide pawls 1 5 
is located near the first bearing cam portion 1 6b of a 
corresponding one of the cam sets of the rotating cam 
16. The front end portion of the leg portion 15c of each 25 
of the slide pawls 1 5 is located near the second bearing 
cam portion 1 6c of a corresponding one of the cam sets 
of the rotating cam 1 6. That is, while the middle bearing 
portion 15f abuts on the third bearing cam portion 16d, 
each of the leg portions 15d, 15c is spaced from a cor- 30 
responding one of the first and second bearing cam por- 
tions 16b, 16c by a certain gap. When the slide pawls 
1 5 assume this state, the outer teeth 1 5b of each of the 
slide pawls 1 5 mesh with a corresponding opposite por- 
tion of the ratchet 12c of the movable disc 12. 35 
[0025] In this state of assembly, the working plate 18 
is located facing the rotating cam 1 6, with the slide pawls 
15 interposed therebetween. Each of the engaging pro- 
trusion portions 1 6f of the rotating cam 1 6 is in engage- 
ment with a corresponding one of the engaging holes -to 
1 8c of the working plate 1 8. Thus, the working plate 1 8 
is connected with the rotating cam 16 and can rotate 
together therewith. The cam pin 1 5e of each of the slide 
pawls 1 5 faces a corresponding one of the cam grooves 
18d of the working plate 18. Thus, the cam pin 15b of 
each of the slide pawls 15 and the corresponding one 
of the cam grooves 18d of the working plate 18 consti- 
tute a cam mechanism for causing radial slide of the 
slide pawl 15. 

[0026] In this state of assembly, the unlock plate 19 is so 
located facing the slide pawls 1 5, with the working plate 

18 interposed therebetween. Also, the unlock plate 19 
is located in the circular recess 12b of the movable disc 
12. In this state, each of circumferentially opposed end 
portions of the unlock plate 1 9 is in engagement with a 55 
corresponding one of the engaging protrusion portions 
12e of the movable disc 12, whereby the unlock plate 

1 9 is connected with the movable disc 1 2 such that they 



can rotate together circumferentially. The cam pin 15e 
of the slide pawl 1 5A faces the long hole 1 9c of the un- 
lock plate 19 through a corresponding one of the cam 
grooves 1 8d of the working plate 18. Thus, the cam p;n 
15c of the slide paw! 15A and the iong hole 19c of the 
unlock plate 1 9 constitute a cam mechanism 'or causing 
radial slide of the slide pawl 15A. 
[0027] Next, the operation of the reclining aevice 1 will 
be described witn reference to Figs. 3 to 8. Figs. 3 ard 
4 are front views of the reclining device 1 that has been 
removed of the stationary disc 11, the support shaft 13, 
and the spiral spring 21 . Fig. 3 shows a state where the 
slide pawls 15 are in mesh with the ratchet 12c of the 
movable disc 12 so that the seat back (not shown) is 
locked with respect to the seat cushion. Fig. 4 shows a 
state where the slide pawls 1 5 have been retreated from 
the ratchet 12c by turning the control lever 14 so that 
the slide pawls 15 are out of mesh with the ratchet 1 2c. 
[0028] Figs. 5 to 8 show how the movable disc 1 2, the 
ratchet 1 2c, the slide pawls 1 5, and the unlock plate 1 9 
are operationally related to one another during opera- 
tion of the reclining device 1 . Figs. 5 to 8 are front views 
of the reclining device 1 that has been removed of the 
component members other than the movable disc 12, 
the ratchet 12c, the slide pawls 15, and the unlock plate 
19. 

[0029] The middle bearing portions 1 5f of the slide 
pawls 15 abut on the bearing cam portions 16b of the 
rotating cam 16 and the tip of leg portions 15c, 15d lo- 
cate near the bearing cam portions 1 6b, 1 6c as shown 
in Fig.3 when the control lever 14 is turned to lock. The 
siide pawls 15 mesh with a corresponding opposite por- 
tion of the ratchet 1 2c of the movable disc 1 2. An elastic 
force of the spiral spring 2 1 is applied to the rotating cam 
16 via the control arm 17 counterclockwise in Fig. 3, so 
that the rotating cam 16 is maintained at such an angle 
as to allow abutment on the slide pawls 15. As a result, 
the slide pawls 15 maintain the mesh with the ratchet 
12c. This state of mesh prevents the stationary disc 11 
and the movable disc 12 of the reclining device 1 from 
rotating relative to each other, and thus creates a state 
where the seat back is locked with respect to the seat 
cushion. Consequently, the state of mesh prevents the 
seat back from being tilted longitudinally with respect to 
the seat cushion. 

[0030] When the reclining device 1 is in a state of 
mesh as shown in Fig. 3, the seat back stands upright 
with respect to the seat cushion at a foremost tilt position 
(first-stage lock position). The cam pin 15e of the slide 
pawl 1 5A, which is the only one connected with the un- 
lock plate 1 9, is located at a border step portion which 
is in the large-width hole portion 19c1 of the long ho!c 
1 9c of the unlock plate 1 9 and which constitutes a border 
with the small-width hole portion 19c2. 
[0031] When the reclining device 1 is in this state of 
mesh, the control lever 14 is turned to unlock the seat 
back from the seat cushion. Then, the control arm 17 
rotates clockwise in Fig. 3, and causes the rotating cam 
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16 to roiate clockwise by a predetermined amount. As 
a result, the middle bearing portion 15f of each of the 
slide pawls 15 are respectively brought out of abutment 
on the bearing cam portions 16d of the cam sets of the 
rotating cam 16. And the leg portions 15d and 15c of 
each of the slide pawls 15 are respectively brought out 
of abutment on the bearing cam portions 16b and 16c 
of a corresponding one of the cam sets of the rotating 
cam 16. Thus, the rotating cam 16 is released from the 
slide pawls 1 5. The rotating cam 1 6 frees the slide pawls 
15 to move radially inwardly. The working plate 18 ro- 
tates together with the rotating cam 16. Herein, the 
working plate 1 8 radially inwardly presses the cam pin 
1 5e of each of the slide pawls 1 5 with a radially outside 
inner peripheral face of a corresponding one of the cam 
grooves I8d, thus causing slide of the slide pawl 15. 
Then, the working plate 18 retreats the slide pawls 15 
from the ratchet 12c, thus bnnging the slide pawls 15 
out of mesh wiLh the ratchet 12c. Fig. 4 shows a stale 
where the slide pawls 15 have been retreated from the 
ratchet 12c and brought out of mesh therewith. 
[0032] In the state where the slide pawls 15 have been 
brought out of mesh with the ratchet 12c, the movable 
disc 12 can rotate relative to the stationary disc 11 both 
clockwise and counterclockwise. The seat back has 
been unlocked from the seat cushion. Hence, the seat 
back can be tilted longitudinally with respect to the seat 
cushion. More specifically, the seat back can be tilted 
backwards until it becomes substantially hon>ontal, and 
can be tilted forwards until it is folded down onto the seat 
cushion in a substantially horizontal posture. 
[0033] The reclining device 1 is designed such that, if 
the seat back is tilted backwards with respect to the seat 
cushion, the movable disc 12 assuming a position 
shown in Fig. 3, turns clockwise. After the movable disc 
1 2 has turned by a predetermined amount, the operation 
of turning the control lever 14 is canceled. Then, the sup- 
port shaft 13 and the control arm 17 turn counterclock- 
wise due to an elastic force of the spiral spring 21 . Then, 
the rotating cam 16 resumes rotating counterclockwise, 
moves the slide pawls 15 toward the ratchet 12c, and 
brings them into mesh therewith. Thus, the movable disc 
12 is prevented from rotating relative to the stationary 
disc 1 1 , while a seat back is locked with respect to a 
seat cushion at a desired tilt angle and maintained in 
this state. 

[0034] The reclining device 1 is designed such thai, 
while the movable disc 12 turns, the cam pin 15e of the 
slide pawl 15A moves within the long hole 19c of the 
unlock plate 19. While the cam pin 1 5e moves within the 
large-width hole portion 19c1 of the long hole 19c, the 
rotating cam 16 moves the slide pawls 15 toward the 
ratchet 12c and brings them into mesh therewith. The 
slide pawls 1 5 can be brought out of mesh with the ratch- 
et 12c by turning the control lever 14. Accordingly, the 
tilt angle of the seat back with respect to the seat cushion 
can be adjusted arbitrarily. In the meantime, the mova- 
ble disc 12, the ratchet 12c, the slide pawls 15, and the 



unlock plate 19 shift from the state shown in Fig 5 to 
the state shown in Fig. 6. 

[0035] Fig. 5 is a drawing corresponding to Fig. 3. A 
base line L1 in Fig. 5 indicates tie first-stage lock posi- 

5 tion of the seat bacK. A base line L3 in Fig. 6 indicates 
a last-stage lock position of the seat back The reclining 
device 1 is designed such that the tilt angle of the seat 
back can be adjusted within an angular range 03 that is 
composed of an angular range 91 defined by the base 

10 line L1 and a base line L2 and an angular range 02 de- 
fined by the base lines L2, L3. The seat back is designed 
to stand substantially upright when it is at the first -stage 
lock position corresponding to the base line L1 . 
[0036] If the seat back is folded down onto the seat 

is cushion in a substantially horizontal posture when the 
reclining device 1 is in the state of mesh shown in Fig. 

3, the control lever 14 is turned to rotate the rotating cam 
16 and the working plate 18 clockwise by a predeter- 
mined amount. Thus, Ihe slide pawls 15 are retreated 

20 from the ratchet 12c and brought out of mesh therewith. 
Thus, the movable disc 12 becomes capable of rotating 
with respect to the stationary disc 11 and makes it pos- 
sible to turn the seat back forwards with respect to the 
scat cushion. If the scat back is thus turned forwards, 

25 the movable disc 12 turns the unlock plate 19 counter- 
clockwise in an integral manner. Then, as shown in Fig. 

4, the cam pin 1 5e of the slide pawl 1 5A moves from the 
large-width hole portion 19c1 to the small-width hole 
portion 19c2 in the long hole 19c of the unlock plate 19. 

30 if the seat back is turned further forwards, the cam pin 
15e proceeds in the small-width hole portion 1 9c2 and 
reaches the large-width hole portion 19c3, which is the 
furthest end portion of the long hole 19c. 
[0037] if the cam pin 1 5e of the slide pawl 1 5A moves 

35 from the large-width hole portion 1 9c1 to the small-width 
hole portion 1 9c2 in the long hole 1 9c of the unlock plate 
19, the cam pin 15e becomes engaged with the small- 
width hole portion 19c2, so that the slide pawl 15A is 
maintained in retreat from the ratchet 12c. The leg por- 

40 tion 1 5c of the slide pawl 1 5A abuts on the bearing cam 
portion 16c of a corresponding one of the cam sets of 
the rotating cam 1 6, whereby the rotating cam 1 6 is pre- 
vented from rotating counterclockwise. Accordingly, the 
other slide pawls 15B, 15C, and 15D are also main- 

**s tained in retreat from the ratchet 12c. Thus, even if the 
operation of turning the control lever 14 is canceled, ail 
the slide pawls 15 can be maintained out of mesh with 
the ratchet 12c. This state is maintained as long as the 
cam pin 15e is located in the small-width hole portion 

so 19c2 of the long hole 19c. In the meantime, the movable 
disc 1 2 is free to move with respect to the stationary disc 
11 , whereby the scat back can be tilted forwards until it 
is folded down onto the seat cushion in a substantially 
horizontal posture. In the meantime, the movable disc 

55 12, the ratchet 12c, the slide pawls 15, and the unlock 
plate 19 shift from the state shown in Fig. 5 to the state 
shown in Fig. 7 and then assume the state shown in Fig . 
8. 
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[0038] Fig 7 is a drawing corresponding to Fig 4. A 
base line L4 in Fig. 7 indicates a turning position of the 
seat back upon transition of the cam pin 1 5e of the slide 
pawl 15A from the large-width hole portion 19c1 to the 
small-width hole portion 1 8c2 of the unlock plate 1 9 As 
soon as the seat back turns by an angle 04 from the 
base line L1 to the base line L4, the cam pin 15e of the 
slide pawl 1 5A moves into the small-width hole portion 
1 9c2 of the unlock plate 1 9. A base line L5 in Fig. 8 in- 
dicates a turning position of the seat back that has been 
folded down furthest forwards. The seat back is de- 
signed to be folded down in a substantially horizontal 
posture as soon as it turns by an angle e5 (including the 
angle B4) from the base line L1 to the base line L5. 
[0039] If the seat back is tilted forwards and folded 
down onto the seat cushion in a substantially horizontal 
posture, the cam pin I5e of the slide pawl 15A moves 
from the small-width hole portion 1 9c2 to the large-width 
hole portion 19c3 as shown in Fig. 8. The large-width 
hole portion 1 9c3 is the furthest end portion of the long 
hole 1 9c of the unlock plate 1 9. If the cam pin 1 5e of the 
slide pawl 15A moves into the large-width hole portion 
19c3, the cam pin 15e is disengaged from the small- 
width hole portion 19c2. Thus, tnc slide pawl 15A be- 
comes capable of moving toward the ratchet 1 2c. Then, 
the rotating cam 16 and the working plate 18 resume 
turning counterclockwise due to an elastic force of the 
spiral spring 21, move the slide pawls 15 toward the 
ratchet 12c. and bring them into mesh therewith. Thus, 
the movable oisc 12 is locked with respect to the sta- 
tionary disc 11. Consequently, the seat back is locked 
while being folded down on the seat cushion in a sub- 
stantially horizontal posture. 

[0040] To return the seat back that has been tilted for- 
wards and folded down to the upright position, the con- 
trol lever 14 is turned to retreat the slide pawls 15 as- 
suming the state of mesh shown in Fig. 8 from the ratch- 
et 1 2c and bring them out of mesh therewith. Then, the 
seat back is turned backwards by a predetermined 
amount. The operation of turning the control lever 14 is 
canceled to turn the seat back further backwards. When 
the seat back is turned backwards, the cam pin 15e of 
the slide pawl 15A has already moved into the small- 
width hole portion 1 9c2 of the long hole 1 9c of the unlock 
plate 19. Therefore, the movable disc 12 Is free to move 
with respect to the stationary disc 1 1 and allows the seat 
back to turn backwards, 

[0041] The reclining device 1 is designed such that, if 
the seat back reaches the base line L1 via the base line 
L4, the cam pin '5e of the slide pawl 15A moves into 
the large-width hole portion 1 9c1 of the unlock plate 1 9 
and that the cam pin 15c of each of the slide pawls 15 
is then disengaged. Then, the slide pawls 15 move to- 
ward the ratchet 12c due to an elastic force of the spiral 
spring 21 and come into mesh with the ratchet 12c. 
Thus, the seat back is locked with respect to the seat 
cushion at the first-stage lock position defined by the 
base line L1 , and is maintained in a standing posture at 



a predetermined tilt ang!e 

[0042] Thus, the rec'inmg device 1 s des f gned such 
that, if the unlock plate 1 9 maintains the slide pawl 1 5A 
as a specific one of the slide pawls in retreat in such a 
5 direction as to bring it out of mesh with the ratchet 1 2c. 
the slide paw; 15A activates the working plate 18 and 
the rotating cam 1 6 to maintain the slide pawls 1 5 in re- 
treat in such a direction as to bring them out of nesh 
with the ratchet 12c and thus to establish a state where 
io the slide pawls 15 are out of mesh with the ratchet 1 2c. 
[0043] Hence, only if the unlock plate 19 maintains 
one of the slide pawls 15. namely, the slide pawl 15A in 
retreat, when it becomes possible to establish a free 
zone for each of the s ! ide pawls 15. Such a free zone 
15 can be established even if the angular range for bringing 
the slide pawl 15A out of mesh with the ratchet 12c and 
the angular range for bringing the adjacent slide pawls 
15B : 15D into mesh with the ratchet 12c overlap with 
each other in a plan view. 
20 [0044] The reclining device 1 is designed to constitute 
a vehicular reclining seat by being mounted to a hinge 
portion that connects the seat cushion with the seat 
back. As will be described below, the reclining device 1 
is designed to suit the vehicular reclining scat. 
25 [0045] That is, as shown in Figs. 5 to 8, the reclining 
device 1 is designed (1) to establish a lock state where 
the slide pawls 15 can mesh with the ratchet 12c on the 
side where the angle of the seat back with respect to the 
seat cushion is larger than a predetermined angle (on 
30 the side of the base lines L2, L3 with respect to the base 
line L1 ), (2) to establish an unlock state where the slide 
pawls 15 cannot mesh with the ratchet 12c on the side 
where the angle of the seat back with respect to the seat 
cushion is smaller than the predetermined argle (on the 
35 side of the base lines L4, L5 with respect to the base 
line L1 ), and (3) to establish a lock state whe"e the slide 
pawls 1 5 are in mesh with the ratchet 1 2c at the position 
where the angle of the seat back with respect to the seat 
cushion assumes its minimum value (at the position in- 
40 dicated by the base line L5). 

[0046] Accordingly, the vehicular reclining seat em- 
ploying the reclining device 1 can establish a lock state 
if the seat back is folded down toward the seat cushion 
until the angle formed therebetween is minimized, 
^5 namely, if the seat back assumes the turning position 
indicated by the base line 15 and becomes substantially 
horizontal. Thus, as long as the seal back is locked in a 
substantially horizontal posture, unstable vibration of 
the seat back can be prevented even if the vehicle is 
so exposed to external vibration while traveling. Because 
a back portion of the seat back is locked in a substan- 
tially horizontal posture and prevented from vibrating 
unstably, it is possible to use the back po rtion of the seat 
back as a table. 
55 [0047] The reclining device 1 demonstrates various 
operations and effects as described above when ap- 
plied to a vehicular reclining seat. In particular, each of 
the slide pawls 15 has the slide pawl body 15a, which 
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has at opposed ends thereof tne oft leg portion 15c and 
the right leg portion 1 5ti The outer teeth 1 5b are 'ormed 
or the front end s de o* the slide paw! body 1 5a. The leg 
portions 15c. "5d extend from the slide pawl body 15a 
on the rear end side thereof, that is, on the side opposite s 
to the region where tne outer teeth 1 5b are formed. The 
third bearing earn portion 16d of the rotating cam 16 
bears the middle bearing portion 151. which is formed in 
the middle portion of the slide paw! body 1 5a on the r ear 
end side thereof. Each of the leg portions 15c, 15d are w 
spaced from the rotating cam 1 6 by a minute gap. Such 
a configuration ensures that the rotating cam 1 6 bears 
each of the slide pawls 1 5 at the middle bearing portion 
15f when the slide pawis 15 mesh with (locked with re- 
spect to) the ratchet 12c.(see Fig.9) 15 
[0048] The effects that are achieved by such a con- 
struction in the case where a great circumferential turn- 
ing force is applied to the slide pawls 1 5 from the ratchet 
12c, for example, in the case where the vehicle is ex- 
posed to an impact from behind due to a rear-end colli- 20 
sion will be described. This turning force is applied to 
the slide pawls 15 via the ratchet 12c clockwise in the 
drawings. The turning force is distributed to the slide 
pawls 15A, 153, 15C, and 15D. Then, the turning force 
is applied to the slide pawis 15 clockwise in the draw- 25 
ings. As a result, each of the slide pawls 15 tilts clock- 
wise upon the middle bearing portion 15f that abuts on 
the first bearing cam portion 1 6b of a corresponding one 
of the cam sets of the rotating cam 16. Then, the leg 
portion 15d comes into abutment on the first bearing 30 
cam portion 1 6b. so that the first and third bearing cam 
portions 16o, 16d, which abut on the leg portion 15dand 
the middle bearing portion 15f respectively, bear each 
of the slide pawls 1 5 at two points. Herce : the support- 
ing state of the slide pawls 1 5 with respect to the rotating 35 
cam 1 6 is far more stable as compared with the case 
where a turning force from the ratchet 12c is centered 
on a single one of the bearing portions. Even a radially 
acting force as a component of the turning force does 
not retreat the slide pawls 1 5 from the ratchet 1 2c. The 40 
slide pawls 15 are stably maintained in mesh with the 
ratchet 12c. Accordingly, the slide pawls 15 cannot be 
disengaged from the ratchet 12c easily and thus can be 
prevented from being unlocked. 

[0049] The same holds true for the opposite case ^ 
where the vehicle is exposed to a frontal impact so that 
a force is applied to the slide pawls 15 via the seal back 
and the ratchet 12c counterclockwise in the drawings. 
In this case, the leg portion 1 5c of each of the slide pawls 
15 that have tilted clockwise comes into abutment on 
the second bearing cam portion 1 6c of a corresponding 
one of the cam sets of the rotating cam 1 6, so that the 
second and third bearing cam portions 16c, 16d, which 
abut on the leg portion 15c and the middle bearing por- 
tion 15f respectively, bear each of the slide pawls 15 at 
two points. 

[0050] Such a construction makes it possible to bring 
a substantially centra! portion of the outer teeth 15b of 



each of the slide pawis 1 5 into mesh with the ratchet 1 2c 
while maintaining a good balance when the slide pawls 

15 come into mesh with the ratchet 12c. 

[0051] The reciining device 1 is designed such that, 
when the slide pawis 15 are in mesh with the ratchet 
12c, each of the ieg portions 15d, 15c of each of the 
slide pawis 15 is spaced from a corresponding one of 
the first and second bearing cam portions 16b, 16c of a 
corresponding one of the cam sets of the rotat ng cam 

1 6 by a minute gap. Hence, when the slide pawls 15 are 
locked with respect to the ratchet 12c, the third bearing 
cam portion 16d of each of the cam sets of the rotating 
cam 1 6 bears a corresponding one of the slide pawis 1 5 
at the middle bearing portion 15f rather than at the leg 
portions 15c, 15d. Thus, the entire outer teeth 15b of 
each of the slide pawls 1 5 can be brought into mesh with 
the ratchet 1 2c while maintaining a good lateral balance. 
[0052] In addition, the reclining device 1 is designed 
such that Ihe middle bearing portion 15f of each of the 
slide pawls 15 is deflected in the locking direction from 
the centra! portion of the slide pawl body 15a. This ex- 
emplary aspect makes it possible to create a space for 
the slide pawl body 15a on the side of the unlocking di- 
rection. Thus, it is possible to ensure a relatively large 
area where the third bearing cam portion 1 6d of each of 
the cam sets of the rotating cam 1 6 does not bear a cor- 
responding one of the slide pawls 15 at the middle bear- 
ing portion 15f, and to increase the rotational angle to 
be covered by the rotating cam 1 6 for a locking opera- 
tion. Thus, even if the positional precision of the rotating 
cam 1 6 with respect to the slide pawls 1 5 in the rotational 
direction is not high enough, it is possible to perform 
locking and unlocking operations stably. 

[0053] The reclining device 1 is designed such that 
each of the second and third bearing cam portions 1 6c, 
1 6d of each of the cam sets of the rotating cam 16, which 
respectively correspond to the second leg portion 15c 
and the middle bearing portion 15f of a corresponding 
one of the slide pawls 15 on the side of the locking di- 
rection, has an inclined plane extending in a direction in 
which the rotating cam 16 rotates when it is locked. This 
exemplary aspect makes it possible to continuously ap- 
ply a pressing force to the slide pawls 1 5 over an exten- 
sive angular range as the rotating cam 16 rotates in the 
locking direction. Thus, even If there is an error in the 
positions of the slide pawls 1 5 in respect of the rotational 
angle of the rotating cam 1 6 or in the dimension between 
the outer teeth 1 5b of each of the slide pawls 1 5 and the 
innerteeth of the ratchet 12c. the slide pawls 15 can be 
brought into mesh with the ratchet 12c and locked with 
respect thereto without being affected by such an error. 
[0054] Furthermore, the inclined plane may be swol- 
len so that the area of abutment between the rotating 
cam 1 6 and each of the slide pawls 1 5 can be reduced. 
Thus, the frictional force generated between the rotating 
cam 1 6 and each of the sl : de pawls 1 5 can be reduced. 
Therefore, it is possible to convert rotating movements 
of the rotating cam 1 6 into sliding movements of the slide 
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pawis 15 efficiently. 

[0055] The reclm.ng device 1 may also be designed 
such that there is a gap cniy betweer the leg portion 
15d (the first leg portion) of each of the slide pawls 15 
or the s:de of the uniocKing d.rection and the first bear- 
ing cam portion 16b of a corresponding one of the cam 
sets of the rotating cam 1 6 when the siide pawls 1 5 are 
locked with respect to the ratchet 1 2c. in this exemplary 
aspect, if a great circumferential turning force is applied 
to the slide pawls 1 5 from the ratchet 1 2c, the slide pawls 

1 5 may move toward the rotating cam 1 6 oue to a radial 
component of the turning force. The abutment of the 
second leg portion 15c on the side of the locking direc- 
tion takes place prior to abutment of the first leg portion 
1 5d on the s ide of the unlocking direction. This order of 
precedence is based on the following reason That :s. if 
the first leg portion 1 5d comes into abutment on the first 
bearing cam portion 16b of a corresponding one of the 
cam sets of the rotating cam 16 prior to the second leg 
portion 15c, such a torque as to rotate the rotating cam 

16 in the unlocking direction is generated to the extent 
of weakening the pressing force exerted by the rotating 
cam 16 to press the slide pawls 15 against the ratchet 
12c. 

[0056] The reclining device 1 may also be designed 
such that, when the slide pawls 15 are in mesh with the 
ratchet 12c, the rotating cam 1 6 bears each of the slide 
pawls 15 simultaneously at three points, namely, at the 
leg portions 1 5c, 15d and the middle bearing portion 1 5f. 
Thus, even in the event of application of a great circum- 
ferential turning force to the slide pawls 15 from the 
ratchet 12c, the turning force is distributed to the entire 
slide pawls 15, so that the three bearing cam portions 
of each of the cam sets of the rotating cam 16, namely, 
the first, second, and third bearing cam portions 16b, 
1 6c, and 1 6d bear the leg portions 1 5c, 1 5d and the mid- 
dle bearing portion 15f of a corresponding one of the 
slide pawls 15 respectively. Hence, the supporting state 
of the slide pawls 1 5 with respect to the rotating cam 1 6 
is far more stable as compared with the case where a 
turning force from the ratchet 1 2c is centered on a single 
one of the bearing portions. Further, even if a great turn- 
ing force is applied to the slide pawls 1 5 from the ratchet 
12c, the slide pawls 15 do not retreat from the ratchet 
12c and are stably maintained in mesh therewith. In oth- 
er words, the slide pawls 1 5 cannot be disengaged from 
the ralcheL 12c easily and can be prevented from being 
unlocked. Furthermore, even if a great circumferential 
turning force is applied to the pawls from the ratchet, the 
middle portions of the pawls are prevented from yielding 
radially inwardly. That is, the entire outer teeth of the 
pawls arc stably maintained in mesh with the ratchet. 
[0057] While the invention has been described with 
reference to preferred embodiments thereof, it is to be 
understood that the invention is not iimited to preferred 
embodiments or constructions. To the contrary, the in- 
vention is intended to cover various modifications and 
equivalent arrangements. In add tion, while the various 
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elements of the preferred embodiment are shown ir var- 
ious combinations and configurations, which are exem- 
plary, other combinations and configurations, including 
more, less or only a single element, a'e also within the 
soiri: and scooe of the invention. 



Claims 

1 . A reclining device (1 ) characterized by comprising: 

a plurality of pawls (15) each of which has outer 
teeth (15b) formed in a first end portion or one 
side, first and second leg portions (15d, 15c) 
formed in a second end portion on the other 
side opposite to the first end portion where the 
outer teeth (1 5b) are formed and a middle bear- 
ing portion (15f) formed between the first and 
second leg portions (15d, 15c); 
an annular ratchet (12c) having on the side of 
an inner periphery thereof inner teeth meshing 
with the outer teeth (15b); 
a rotating cam body (16) which comes into 
abutment on the middle bearing portion (1 5f) of 
each of the pawls (15) and presses the pawl 
(15) toward the ratchet (12c) so that the pawl 
(15) is brought into mesh with the ratchet (12c) 
and locked with respect thereto and which 
stops pressing the pawl(15) so that the pawl 
(15) is unlocked from the ratchet (12c); and 
a holder (1 1 ) which holds each of the pawls (15) 
such that the pawl(15) can move toward and 
away from the inner teeth of the ratchet (12c), 
characterized in that, 

when the pawls (15) are locked with respect to 
the ratchet (12c) } the first leg portion (15d) lo- 
cated on the side of a direction in which the ro- 
tating cam body (16) rotates during the unlock- 
ing of the pawls (15) and a first bearing portion 
(16b) of the rotating cam body (1 6) correspond- 
ing to the first leg portion ( 1 5d) are spaced from 
each other by a greater distance than the sec- 
ond leg portion(15c) and a second bearing por- 
tion(16c) of the rotating cam body (16) corre- 
sponding to the second leg portion(15c). 

. The reclining device (1 ) according to claim 1 , char- 
acterized in 

that the middle bearing portion (1 5f) is located 
forward of a middle position between the first and 
second leg portions (15d, 15c) in a direction in 
which the rotating cam body (16) moves during the 
locking of the pawls (15). 

The reclining device (1 ) according to claim 1 , char- 
acterized in 

that at least one of the first bearing portion 
(16b) of the rotating cam body (16) corresponding 
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Id the first leg portion(1 5d) trie second bearng por- 
t:on(1 6c) of the rotating cam body (1 6) correspond- 
ing to the second leg portion ( 1 5c). and a third bear- 
ing oortion(16d) of the rotating cam body (16) for 
bearing the middle bearing portion (15f) has an in- 5 
cimed plane extending in tne direction in which the 
rotating cam body (16) moves curing the iocking o' 
the pawls (15). 

4. The reclining device (1) according to claim 3, char- 10 
acterized in 

that the inclined plane has a curved surface 
that is swollen radially outwardly. 

5. The reclining device (1 ) according to claim 1 , char- 15 
acterized in 

that each of the first leg portion(15d), the sec- 
ond leg portion (15c), and the middle bearing por- 
tion (15f) of each of the pawls (15) has an inclined 
plane corresponding to the rotating cam body (1 6). 20 

6. The reclining device (1 ) according to claim 5, char- 
acterized in 

that the inclined plane has a curved surface 
that is swollen toward the rotating cam body (16). 25 

7. The reclining device (1) according to claim 8, char- 
acterized in 

that the rotating cam body (16) is in contact 
with at least three points of each pawl(1 5) when the 30 
outer teeth (15b) mesh with the inner teeth. 

8. A reclinin g device ( 1 ) characterized by comprising: 

a plurality of pawls (1 5), each of which has outer 35 
teeth (1 5b) formed in a first end portion on one 
side, first and second leg portions (15d, 15c) 
projected in a second end portion on the other 
side opposite to the first end portion where the 
outer teeth (1 5b) are formed and a middle bear- 40 
ing portion (15f) formed between the first and 
second leg portions (15d, 15c); 
an annular ratchet (12c) having on an inner pe- 
ripheral side thereof inner teeth that mesh with 
the outer teeth (15b); 45 
a holder (1 1 ) which holds each of the pawls (15) 
such thai the pawls (15) can move toward and 
away from the inner teeth of the ratchet (12c); 
and 

a cam body (16) that has a first, second and so 
third bearing portions (16b,16c,16d) to receive 
the first and second leg portions (1 5d, 1 5c) and 
the middle bearing portion (1 5f) of the pawl(1 5), 
respectively, and that presses the pawl(15) to- 
ward the ratchet (12c) so that the pawl(15) is 55 
brought into mesh with the ratchet (12c) and 
locked with respect thereto to prevent the hold- 
er (11) and the ratchet (12c) from rotating rela- 



tive to each other, and which stops pressing the 
pawlf.15) by the operation so that the pawl (15) 
unlocks from the ratchet (1 2c) to allow the hold- 
er ( 1 1 ) and the ratchet ( 1 2c) tc rotate relative to 
each other, characterized in that, 
when the pawts (15) are locked with respect to 
the ratchet (12c), a gap exists between the first 
leg portion (1 5d) 'ocated on the side of a direc- 
tion in which the cam body (16) rotates during 
the unlocking of the pawis (15) and a first bear- 
ing portion (16b) of the cam body (16) corre- 
sponding to the first leg portion (I5d). 

9. The reclining device (1 ) according to claim 8. char- 
acterized in that the middle bearing portion (15f) 
is located forward of a middle position between the 
first and second leg portions (1 5d, 1 5c) in a direction 
in which the cam body (16) moves during the lock- 
ing of the pawls (15). 

10. The reclining device (1) according to any one of 
claim 8 to 9, characterized in that the first bearing 
portion (16b) of the cam body (16) corresponding 
to the first leg portion (1 5d), the second bearing por- 
tion ( 1 6c) of the cam body ( 1 6) corresponding to the 
second leg portion and a third bearing portion (1 6d) 
of the cam body (16) for bearing the middle bearing 
portion (15f) has an inclined plane extending in the 
direction in which the cam body (16) moves during 
the locking of the pawls (15) . 
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FIG. 1 
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